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A DEVICE FOR AND A METHOD OF FIXING AND LIFTING VERTICALLY 
INSTALLED CARGO PRESSURE TANKS IN SHIPS 

This invention regards a device for and a method of fixing 
and lifting vertically installed pressure tanks in ships- In 
particular , it regards vertically installed pressure tanks , 
in which two or more pressure tanks are arranged in a 
cassette, and in which the cassette is arranged to be lifted 
out of and into the ship's cargo hold. 

Sea transport of gaseous petroleum products essentially has 
taken place by means of the so-called Liquefied Natural Gas 
(LNG) method* The method comprises cooling of gas to a liquid 
state, whereupon the gas may be transported in ship tanks at 
atmospheric pressure. The method requires costly equipment 
both at the shipment and receiving locations. As the gas must 
be cooled to a relatively low temperature , up to a fifth of 
the gas is used to operate the cooling and heating processes. 
Consuming this amount of energy solely in transport-related 
processes is expensive and also environmentally questionable. 



WO 2004/005793 




'CT/NO2003/000217 



Several other ship-based solutions have been proposed, in 
which the gas is pressurised and/or cooled in order to 
achieve a gas density that is practical for the purpose. Such 
solutions have gained little practical use, but a solution in 
which a large number of vertical tubular pressure tanks are 
placed in the cargo hold of a ship, has attracted 
considerable attention. The .method is termed PNG - 
Pressurised Natural Gas. According to such a method, the gas 
is compressed at the shipment location to an overpressure of 
a couple of hundred bars, and the gas then is filled onto the 
pressure tanks located on the ship. The cooling is limited to 
a simple and inexpensive removal of the gas compression heat, 
so as to leave the transport temperature near ambient 
temperature. . 

By installing relatively long cargo pressure tanks vertically 
in cassettes, it is possible to better exploit the material 
properties of the cargo pressure tanks, whereby the net 
weight of the cargo pressure tanks relative to the loading 
capacity of the ship may be reduced. 

The object of the invention is to provide a device and a 
method for rational placing and connecting of the cassettes 
to the ship's cargo hold, and also to overcome weight-related 
constraints on the cassette construction with regard to 
lifting and secure fixing in the ship's cargo hold. 

The object is achieved in accordance with the inventive 
features provided in the specification below and in the 
subsequent patent claims. 

A number of cargo pressure tanks are placed on a cassette 
lifting frame prior to being lifted into the ship's cargo 
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hold. A guide frame is moved into the cargo pressure tanks to 
a position at the midsection of the cargo pressure tanks. The 
cargo pressure tanks, the cassette lifting frame and the 
guide frame constitute a cassette. The guide frame is 
arranged to mutually connect the cargo pressure tanks of the 
cassettes and to form a support member between the cassette 
and the ship's structure. 

In the area between the cargo pressure tanks, the guide frame 
is provided with a through opening, through which a lifting 
yoke may be moved down to the cassette lifting frame. The 
lifting yoke is equipped with a locking device arranged to 
releasably engage the cassette lifting frame. , By means of a 
crane, the lifting yoke thus may be used to lift the cassette 
into or out of the ship's cargo hold. 

The guide frame abutment face against the ship's structure 
may consist of a tapering portion that corresponds to a 
similar fixing section in the ship's cargo hold. 

When the cassette is to be lifted into the cargo hold, the 
guide frame is placed in a position along the cargo pressure 
tanks causing the . guide frame to bear against its 
corresponding fixing section during the lowering of the 
cassette into the cargo hold, and before the cassette lifting 
frame is disposed on the floor of the cargo hold. During the 
last stage of the lowering of the cassette into the cargo 
hold, the guide frame is moved along the cargo pressure tanks 
until the cassette lifting frame is placed onto the floor. 

Thus the cassette is positioned correctly and connected to 
the ship's structure, inasmuch as it is placed on the floor 
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of the cargo hold. If required, more than one guide frame may 
be used for every cassette. 

Then the lifting yoke is released from the cassette lifting 
frame and removed from the cassette. 

The device and the method contribute to ' overcome the greatest 
disadvantage of the PNG-method, which involves the net weight 
of the cargo pressure tanks and the weight of the required 
fixing structure taking up too much of the loading capacity 
of the ship. 

The cassettes are arranged for pre fabrication, checking and 
certification before being positioned in the ship. 

Preferably, the cargo pressure tanks of the cassette are 
connected to a joint manifold. As insignificant temperature 
difference and associated expansion may exist between the 
interconnected pressure tanks of the present structure, the 
manifold may be of a simple design. 

A non-limiting example of a preferred embodiment is described 
in the following and is illustrated in the accompanying 
drawings, in which: . 

Figure 1 shows a cassette while being lowered into a cargo 
hold and just before the cassette guide frame bears against 
the fixing section of the ship, the remaining cassettes being 
placed in their transport positions in the ship's cargo hold; 



Figure 2 is a plan view of the cassette; 
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Figure 3 shows a section II-II of figure 2; 

Figure 4 shows, in larger scale, a section of the cassette 
lifting frame, in which the lifting yoke has been positioned 
in the cassette lifting frame and is ready for connection to 
the cassette lifting frame; and 

Figure 5 shows the same as figure 4, but here the lifting 
yoke is lockingly engaging the cassette lifting frame. 

In the drawings, reference number 1 denotes a cassette 
comprising cargo pressure tanks 2, a cassette lifting frame 4 
and a guide frame 6. 

The cassette is arranged for liftinged into the cargo hold 14 
of a ship 12 by means of a lifting yoke 8 and a crane 10. 

The cargo hold 14 is constructed so as to allow a relatively 
large number of cassettes 1 to be placed in an upright 
position on the floor 16 of the cargo hold 14. At a level 
higher than the floor 16, the cargo hold 14 is provided with 
a fixing section 18 connected to the remaining structure of 
the ship 12 and arranged to take up horizontal forces from 
the cassettes 1. 

The guide frame 6 encloses the cargo pressure tanks 2, as 
shown in figure 2, and is provided with a shoulder 19 or a 
inwardly sloping contact surface 20, see figure 1. The 
shoulder 19 or contact surface 20 correspond with equivalent 
surfaces 22 in the fixing section 18 of the ship 12. In the 
portion between the cargo pressure tanks 2, the guide frame 6 
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is provided with a through opening 24 , through which the 
lifting yoke 8 may be moved. 

The guide frame 6 is pre-tensioned and moveably connected to 
the cargo pressure tanks 2 in a manner not allowing its net 
weight to move it along the cargo pressure tanks 2. 

The cassette lifting frame 4 is provided with appropriate 
abutment faces 25 for the cargo pressure tanks 2 and lifting 
brackets 26 in mating engagement with hooks 28 of the lifting 
yoke 8. 

The hooks 28 of the lifting yoke 8 are pivotally connected to 
a lifting stay 30 of the lifting yoke 8 via pivot joints 32. 
A hydraulic cylinder 34, preferably remotely operated, is 
placed within, and one end portion thereof connected to, a 
housing 35 connected to the lower portion of the lifting stay 
30. At its opposite portion, the piston rod of the hydraulic 
cylinder 34 is pivotally connected to the lower part of the 
hooks 28 via toggle joints 36. 



When a cassette 1 is to be placed in the cargo hold 14 of a 
ship 12, a suitable number of cargo pressure tanks 2 are 
placed in an upright position on the cassette lifting frame 
4, whereupon the guide frame 6 is moved along the cargo 
pressure tanks 2 until it is located at a suitable position 
at the midsection of the cargo pressure tanks 2. 

The lifting yoke 8 is lowered between the vertical cargo 
pressure tanks 2 and onwards through the through opening 24 
of the guide frame 6, the hydraulic cylinder 34 being in its 
turned-in position. The hooks 28 are in their retracted, 
inactive position, see figure 4. in this inactive position, 
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the hooks 28 may be moved past the lifting brackets 26 of the 
cassette lifting frame 4. 

Then the hydraulic cylinder 34 is guided onto its extended 
position, whereby the hooks 28 , by means of the toggle joints 
36, are rotated about their respective pivot joints 32 to 
their turned-out , active position, see figure 5, 

When the lifting yoke 8 then is moved upwards, the hooks 28 
bear against the lifting brackets 26. The cassette 1 is 
lifted and then may be lowered into the ship's cargo hold. 

During the lowering of the cassette 1 into the cargo hold 14, 
the exterior side faces 20 of the guide frame 6 bear against 
the corresponding surfaces 22 of the fixing section 18, 
whereby the cassette 1 is guided into the correct position 
relative to the fixing section 18. During the last lowering 
phase, the cargo pressure tanks 2 are moved down through the 
guide frame 6 until the cassette lifting frame 4 bears 
against the floor 16 of the cargo hold 14. 

Thereby the cassette stands on the floor 16 and is fixed 
horizontally by the fixing section 18 via the guide frame 6 
and any guides (not shown) connected to the floor 16. 

The lifting yoke 8 is lowered further in order to relieve the 
hooks 28. The hydraulic cylinder 34 is operated so as to 
rotate the hooks 28 to their turned-in, inactive positions, 
whereupon the lifting yoke 8 may be lifted out of the 
cassette 1. Similarly, the cassette 1 may be lifted out of 
the ship for inspection, for example.. 



WO 2004/005793 




►CT/NO2003/000217 



The hooks 28 may be formed with barbs (not shown) to prevent 
them from being pulled out of their engagements with the 
lifting brackets 26 , even if the hydraulic cylinder 34 
mistakenly is operated during the lifting operation when the 
cassette lifting frame 2 is placed in the lifting yoke 8. 

If desirable , both the guide frame 6 and the cassette lifting 
frame 4 may be connected further to the ship's 12 structure. 

Use of cassettes 1 according to the invention considerably 
simplifies , relative to the prior art, manufacturing, 
inspection and assembly of the present type of pressure tanks 
2 of a ship 12. 
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Claims 

1. A device for fixing vertically installed cargo pressure 
tanks (2), in particular of the type used for sea 
transport of pressurised petroleum products f 
characterized in that at least two cargo 
pressure tanks (2) constitute a lif table cassette (l) r 
the tanks (2) of which are placed preferably in an 
upright position on a cassette lifting frame (4) and 
being interconnected by means of a guide frame (6). 

2. A device in accordance with claim 1, 
characterized in that the guide frame (6) 
is arranged to take up horizontal forces from the cargo 
pressure tanks (2) through abutment against a fixing 
section (18) in a cargo hold (14) of a ship (12). 

3. A device in accordance with one or more of the preceding 
claims , characterized in that at least one 
contact surface (19, 20) of the guide frame (6) bearing 
against a corresponding contact surface (18) of the 
fixing section (18) is aslant relative to the 
longitudinal axis of the cassette (1). 

4. A device in accordance with one or more of the preceding 
claims , characterized in that the cassette 
lifting frame (4) is provided with lifting brackets (26) 
that are in mating engagement with hooks (28) of a 
lifting yoke (8), the hooks (28) being connected to an 
actuator (34), the actuator (34) being arranged so as to 
allow it to move the hooks (28) between a locking and a 
non-locking position. 
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A device in accordance with one or more of the preceding 
claims, characterized in that the hooks 28 
are formed so as to prevent them from being pulled out of 
their engagements with the lifting brackets (26) when the 
cassette lifting frame (1) is placed in the lifting yoke, 
even if the hydraulic cylinder (34) mistakenly is 
operated during the lifting operation. 

A method of lifting a cassette (1) into a cargo hold (14) 
of a ship (12), characterized in that, 
during the lowering of the cassette (1) into the cargo 
hold (14), the guide frame (6) bears against the fixing 
section (18) before the cassette lifting frame (4) bears 
against the floor (16). 




Fig. 1 




Fig. 2 
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